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DETAILED ACTION 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



Drawings 

1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "integrated circuit" 
if claim 1 (line 7 of amended claims filed on 27 July 2006, Amdt. dated July 1 3, 2006) 
must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
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and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: 

a. The words "teroidal" on page 3, line 7, and "steroidal" on page 7, line 34, 
are misspelled. They should read "toroidal". 

b. The number "50" of the "interface 50" of page 1 0, lines 25 - 26, is 
misnumbered. 

Appropriate correction is required. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: The word "steroidal" 
in line 13 of the pre-amended claims in misspelled. It should read "toroidal". 
Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 2, 4, and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Momodomi et al. (US 4,881 ,113). 

a. Regarding claim 1 , Momodomi discloses an integrated circuit chip (e.g. 

figures 2a and 2b), comprising in sequence, 

a substrate layer of a substrate material (substrate 11), 
an insulating layer of an insulating material (region 13), 
a first electrically conductive layer of a first electrically conductive 

material (electrode 17, as disclosed in col. 3, lines 1 - 2), 

a dielectric layer of a dielectric material (Silicon Oxide layers 14 and 

20, which is also between the electrodes 17 and 18, as discussed in col. 2, line 

66 and col. 3, lines 4-9) and 

a second electrically conductive layer of a second electrically 

conductive material (electrode 18), 

said IC chip comprising at least one integrated circuit and at least 

one integrated electrostatic discharge protection device (as disclosed in col. 

1 , lines 46 - 48), said electrostatic discharge protection device comprising, 
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a pair of spaced center and circumferential electrodes (electrodes 1 7 
and 18, as seen in figure 2b), the center electrode being formed by the first 
electrically conductive layer and the circumferential electrode being formed 
by the second electrically conductive layer (as discussed in col. 3, lines 1 - 2), 
said electrodes being separated by a toroidal spark gap cavity (ring shaped 
region between electrodes 17 and 18 filled with Silicon Oxide, as discussed in 
col. 3, lines 4 - 7), wherein the toroid of the toroidal spark gap cavity 
comprises, 

a base layer formed by the insulating layer of the integrated circuit 
chip (layer 13, as seen in figure 2b), 

a side wall formed by the circumferential electrode (e.g. as seen in 
figure 2b), 

a cover layer formed by the dielectric layer of the integrated circuit 
chip (e.g. as seen in figure 2b, layer 20 covers the spark gap cavity), and the 
center of the toroid being formed by the center electrode comprising a 
contact pad in contact with the insulating layer (e.g. as seen in figure 2b), 

said electrostatic discharge protection device also comprising 
means to electrically connect the center electrode to input circuit paths to 
be protected from electrostatic discharge (e.g. figure 2a, electrode 25, as 
disclosed in col. 3, lines 12-14) and means to electrically connect the 
circumferential electrode to an electrostatic discharge path comprising 
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either a connection to a circuit ground or a circuit supply voltage (e.g. figure 
2a, electrode 19, as disclosed in col. 3, lines 5 - 7). 

b. Regarding claim 2, Momodomi discloses the integrated circuit chip of 
claim 1, as cited above, further comprising a passive component selected 
from the group comprising resistors, capacitors, and inductors (e.g. figures 
4a and 4b show the equivalent circuit of figures 2a and 2b, as discloses in col. 4, 
lines 12-16, which shows a resistor in the circuit). 

c. Regarding claim 4, Momodomi discloses the integrated circuit chip of 
claim 1 , as cited above, wherein the second electrically conductive material 
is aluminum (col. 3, lines 1 - 2 disclose the second electrode 18 to be aluminum 
Al. Col. 6, lines 30 - 32 also disclose that it may be made from Mo and W instead 
of Al). 

d. Regarding claim 6, Momodomi discloses the integrated circuit chip of 
claim 1 , as cited above, wherein the substrate material is selected from the 
group comprising silicon, glass and a ceramic material (col. 2, line 64 
discloses the substrate to be made of silicon). 

6. Claim 7 is rejected under 35 U.S.C. 102(b) as being anticipated by El-Karch et al. 
(US 5,933,718). El-Karch discloses a method of fabricating an integrated circuit 



Application/Control Number: 10/587,596 Page 7 

Art Unit: 4146 

chip comprising an integrated circuit and an electrostatic discharge protection 
device (e.g. see figures 1 A - 1 E and 2) comprising the steps of 

a) providing a semiconductor substrate (substrate 10), 

b) depositing an insulating layer on semiconductor substrate (gate oxide 
151 col. 1, line 56), 

c) depositing a first electrically conductive layer of a first electrically 
conductive material on said insulating layer (polysilicon layer 152, col. 1, line 56), 

d) depositing a dielectric layer of a dielectric material on said first 
electrically conductive layer (dielectric layer 156 of silicon nitride, col. 1, line 58), 

e) etching spaced contact windows for a center electrode (etched window 
100, shown in figure 1B, as discussed in col. 2, lines 25 - 26) and a circumferential 
electrode (window 21 1 of figure 1D, as discussed in col. 2, lines 59 - 63), 

f) depositing a mask (e.g. col. 2, lines 32 - 35 discuss the conventional use of 
blocking parts of the device with photoresist, which is a mask, and col. 2, lines 1 -2, 
discuss the use of photoresist to selectively remove materials), 

g) etching a hollow groove into the first electrically conductive layer under 
the circumference of the contact window of the circumferential electrode (e.g. 
figure 1 B shows groove 112 formed into the first conducting layer 152, which is formed 
by etching, as discussed in col. 2, lines 26 - 50), 

h) depositing a layer of a second electrically conductive layer (e.g. figure 2, 
layer 170 and 178, which is formed simultaneously, as discussed in col. 3, lines 26 - 27, 
and are made of a conductor, as discussed in col. 2, line 67 through col. 3 line 2) 
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through the contact window of the center electrode to mechanically contact the 
insulating layer (e.g. figure 2 shows the conducting layer 170 in mechanical contact to 
the oxide layer 151, via the oxide layer 153. Layer 153 is discussed in col. 2, lines 51 - 
56)), and through the contact window of the circumferential electrode to 
electrically contact the first electrically conductive layer (e.g. figure 2 shows layer 
178 in the contact window of the circumferential electrode that is electrically in contact 
to the first electrically conductive layer 152 via the conductive layer 154. Conductive 
layer 154 is discussed in col. 1, line 57), and 

i) connecting the center electrode to input circuit paths to be protected 
from electrostatic discharge (e.g. line 3 discloses that center electrode 170 is 
connected to ground. Electrons travel from negative (ground) to positive, so that the 
input of the signal is from ground (negative)) and connecting the circumferential 
electrode to an electrostatic discharge path comprising either a connection to a 
circuit ground or a circuit supply voltage (e.g. figure 2 shows the circumferential 
electrode 178 connected to the circuit, which necessarily must contain either a circuit 
supply or circuit ground for current to flow). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Momodomi in view of Chen et al. (US 5,656,534). Momodomi discloses the integrated 
circuit chip of claim 1 , as cited above, but is silent with respect to the first electrically 
conductive material being made of polysilicon. Chen teaches that an electrically 
conductive layer forming a polysilicon electrode may be used in electrostatic discharge 
(ESD) devices (col. 2, line 41 , and col. 3, lines 38 - 40, and layer 34 of ESD device 
shown in figure 1 ). 

It would have been obvious for one of ordinary skill in the art at the time the 
invention was made to form the integrated circuit chip of Momodomi such that the 
center electrode is made of polysilicon, as disclosed in Chen for ESD devices. One 
would be motivated to make an electrode of polysilicon since its properties are well- 
known in the art and reliable, as discussed by Chen (Background of Invention). 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Momodomi in view of Igel et al. (US 6,204,549 B1). Momodomi discloses the integrated 
circuit chip of claim 1 , as cited above, but is silent with respect to the spark gap cavity 
containing a noble gas for reducing the breakdown voltage of the electrostatic discharge 
protection device. Igel teaches that a cavity filled with a noble gas may be used in 
voltage protection devices (col. 2, lines 38 - 40). 

It would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the spark gap cavity of Momodomi such that it is filled 



Application/Control Number: 10/587,596 Page 10 

Art Unit: 4146 

with a noble gas, since Igel teaches that noble gas filled cavities can be used in 
between electrodes in protection devices. One would be motivated to make such a 
modification since a noble gas filled cavity allows one to control the breakdown voltage 
between the electrodes, as discussed by Igel (col. 2, lines 44 - 47), as well as not being 
reactive with the electrodes so that there is no corrosive effects. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT HUBER whose telephone number is 
(571 )270-3899. The examiner can normally be reached on Monday - Thursday (8am - 
5pm EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marvin Lateef can be reached on (571) 272-5026. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Robert Huber/ 
Examiner, Art Unit 4146 
February 21, 2008 

/Marvin M. Lateef/ 

Supervisory Patent Examiner, Art Unit 4146 



